4.
contains the boundary conditions for studies of longitudinally stiffened shells without ring frames where symmetny is employed at one end of the shell. Table 3 displays the boundary conditions for full-length ring-and stringer-stiffened shells. Table 4 contains boundary conditions used for a study of the interior behavior of the shell where symmetry is employed at both ends. A uniform temperature change is applied to the skin only. The temperature change is not applied to the rings, stiffeners or bulkheads.
A zero temperature change is applied to the skin where the bulkheads and rings come into contact with the skin; as a result, a temperature gradient is formed in the axial
direction.
The described temperature loading occurs as the vehicle climbs to altitude.
As the SST ascends, the outside temperature rises and the internal stiffeners and bulkheads remain cool, not only because of the thermal mass of the members, but also because of climate conditions inside the cabin. All of the loads on the shell are applied to produce the worst case conditions, yielding conservative results. 
The impact of length of the shell and the number of rings on thermal buckling results is the first study conducted using BOSOR4. In Fig. 4 In the present study of shell buckling behavior, it is found that eccentricity of the longitudinal stiffening has a large effect. Eccentricity is measured from the centroid of the stiffening member to the reference surface of the shell, 
Ring-and Stringer-Stiffened Shells
The buckling interaction curve for a ring-and stringer-stiffened shell with internal longitudinal stringers at an eccentricity of-0.342 inches is presented in Fig. 7 .
The buckling interaction curve has a distorted but similar shape compared to that produced by Chang and Card. 4 In the buckling interaction curve presented in Fig During the generation of the buckling interaction curve in Fig. 7 with axial load as the eigenvalue parameter, it was found that multiple solutions could exist beyond the portion of the curve dominated by axial load (portion of curve with circular symbols). Temperature was used as the eigenvalue parameter to overcome this difficulty.
In Table 5 , it can be seen that the wave numbers decrease as the axial load changes from tension to compression (compression is positive). This trend shows that the mode shapes mutate along the curve, Fig. 7 , in a continual fashion. The mode shape quickly changes from panel instability to the hybrid mode shape at the distortion in the curve as the curve is traversed from above.
However, there is a smooth transition from local instability to the hybrid mode shape as the buckling interaction curve is traversed from below.
As the centroid of the longitudinal stiffeners is moved through the thickness of the shell, the buckling interaction curve distorts even more. The results in This distortion occurs where hybrid buckling modes are
located.
The distortion is most pronounced when the longitudinal stiffeners are fully external to the shell. All of the results characterized in the two previous paragraphs for the internally stiffened shell (eccentricity = -0.342 inches) remain the same, but the shape of the buckling interaction curve changes significantly, Fig. 8 and Fig. 9 .
In Fig. 10 , the buckling interaction curves for the three discussed eccentricities are superimposed on one graph. In this figure the dramatic effect of changing the eccentricities can be seen. As the centroid of the stringers is moved through the mid-plane of the shell wall (internal to external), the maximum axial load decreases then increases, but the maximum temperature load continually decreases. The three-dimensional plot, Fig. 11 , shows a surface envelope of buckling results that displays how the distortion of the buckling interaction curve changes as the eccentricity is varied The reduction in buckling temperature and increase in axial load can also be seen in Fig. 11 . The solution surface shows that as the centroid of the stringers is moved closer to the reference surface, not only does the ability of the shell to resist temperature load decrease, so does its ability to withstand axial load. 
Effect of Boundary_ Conditions
The boundary conditions significantly affect the response of a stiffened shell.5, 6 A ring section or repeating element model of a ring-and stringer-stiffened shell is created with only one ring frame. In Fig. 12 , a picture ofthemodel initsundeformed shape ispresented. Twomodels arecreated toinvestigate thebehavior ofthe shell in the interior, away from edge effects. One has internal stiffening and the other has external stiffening.
The boundary conditions for the models has symmetry conditions at each end, stiffened shells with results for a six ring-stiffened shell indicated that for axial compressive load, the buckling results were similar. The eccentricity effects were quite different for thermal buckling, with virtually no effect on the one-ring shells. As noted by previous investigators (e.g., ref. 5), thermal buckling was strongly related to boundary conditions. The present paper showed that eccentricity effects in thermal buckling were also greatly affected by edge effects.
Finally, the eccentricity trends in the present paper need more investigation. The effects of pre-buckling deformations and loads, buckling boundary conditions, modeling techniques, and in-depth studies of the underlying equations and solutions used in analyzing thermal buckling of shells could all be subjects for future investigations.
A physical experiment should be conducted to verify the trends discovered in this research.
V. Acknowled_mnent
The authors express their appreciation to David
Bushnell for running some cases and helpful discussions on thermal buckling phenomena.
VI. References

IV. Concluding Remarks
A numerical study of the buckling behavior of a generic stiffened shell has been presented. 
Analysis of
Radius, Inches
Fi R. 12 Mode shape (panel instability) for n stiffened single-ring model (repeating element model) with either Internal-or external-longitudinal stiffening at an eccentricity of 0.342 Inches.
